CLAIMS 



What is claimed is: 



In a computer system, a method for implementing an execution stack that 



stores frames for functions written in a plurality of programming languages, the method 
comprising: 

storing a first frame on the execution stack for a first function, the first function 
being written in a first programming language; and 

in response to the first function calling a second function written in a second 
programming language, storing a data block on the execution stack before a second frame 
for the second function, the data block including at least one pointer to a'previous frame 
on the execution stack for a previous function written in the second programming 
language. 

2. The method of claim 1 , wherein the at least one pointer includes a previous 
stack pointer and frame pointer. 

3. The method of claim 1, further Comprising in response to the first function 
calling the second function, allocating resources for functions written in programming 
languages other than the second programming language that may be called by the second 
function. / /\ 



4. The method of clavm 3, further comprising upon exiting the second 
function, deallocating the resources for functions written in programming languages other 
than the second programming language. 
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5. The method of claim 1, further comprising catching an exception that was 
raised during execution of the second function that w^s not handled by an exception 
handler for the second function. 

5 6. The method of claim 5, further co/nprising identifying an exception handler 

for the data block to handle the exception and j limping to the identified exception handler. 
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7. The method of claim 6, wherein the ijten^fied exception handler stores the 
exception in local storage. 



8. The method of claim 7, /vhereinf the J6ca>stofage is storage associated with 
a current thread in which the first anc^second functions are executing. 




9. The method of claim 7, further comprising upon returning to the first 
15 function, checking the local storage to determine if an exception is pending and throwing 
the stored exception if an exception is pending. 
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10. The method df claim 9, further comprising converting the stored exception 
to a format for the first programming language. 

3 

JJf. The method of claim 1, wherein the second programming language is the 
Java programming language. 
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OL)^*^ 12. A computer program product that implements an execution stack that stores 
25 frames for functions written in a plurality of programming languages, comprising: 

computer code that stores a first frame on the execution stack for a first function, 
the first function being written in /first programming language; 

computer code that, in response to the first function calling a second function 
written in a second programming language, stores a data block on the execution stack 
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the execution stack and storing a secqjra frame on the execution stack for the second 
fiyicti o n ^ 

3 7 

The method of claim wherein the at least one pointer includes a 

previous stack pointer and frame pointer. 

JfL The method of claim J<? 5 wherein the local storage is storage associated 
with a current thread in which the first and second functions are executing. 

IV 7 

J&7 The method of claim ,*5, further comprising upon exiting the second 
function, clearing the at least one pointer stored in the local storage. 

it n 

Jftf The method of claim >5f further comprising catching an exception that was 
raised during execution of the second function that was not handled by an exception 
handler for the second function. 

The method of claim >9ffurther comprising determining if the exception is 
appropriate for the first programming language. 

13 If 

The method of claim £9, further comprising storing the exception in the 

local storage. 

if >< 

^22T The method of claim>9; further comprising patching a return address on 
the execution stack with an address of an exception forwarder, the exception forwarder 
identifying an exception handler for the first function to handle the exception and jumping 
to the identified exception handler. 

/r If 

^23^ The method of claim.22C wherein the exception forwarder converts the 
exception to a format for the first programming language. 
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The method of claim further comprising in response to the second 
function calling a third function written in the first programming language, storing a data 
block on the execution stack before a third frame for the third function, the data block 
5 including the at least one pointer to the first frame that is stored in the local storage. 

17 Ifc 

The method of claim 34; further comprising in response to the second 

function calling the third function, allocating resources for functions written in 
programming languages other than the first programming language that may be called by 
1 0 the third function. 

It ,7 

The method of claimJ25t further comprising upon exiting the third function, 
deallocating the resources for functions written in programming languages other than the 
first programming language. 

15 

£ff\ The method of claim 2< further comprising catching an exception that was 
raised during execution of the third function that was not handled by an exception handler 
for the third function. 

20 ^28^ The method of claim further comprising identifying an exception 

handler for the data block to handle the exception and jumping to the identified exception 
handler. 

381* The method of claim^C wherein the identified exception handler stores the 
25 exception in the local storage. 

The method of claim^T further comprising upon returning to the second 
function, checking the local storage to determine if an exception is pending and throwing 
the stored exception if an exception is pending. 
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Jirff The method of claim^C further comprising converting the stored 
exception to a format for the second programming language. 

7 

^327" The method of claim y£> wherein the first programming language is the 
Java programming language. 



33. A computer program product that implements an execution stack that stores 
frames for functions written in a plurality of programming languages, comprising: 

computer code that stores a first frame on the/execution stack for a first function, 
the first function being written in a first programming language; 

computer code that, in response to the first function calling a second function 
written in a second programming language, sto/es in local storage at least one pointer to 
the first frame on the execution stack and stores a second frame on the execution stack for 
the second function; and 

a computer readable medium that sftores the computer codes. 

34. The computer program product of claim 33, wherein the computer readable 
medium is selected from the group consisting of CD-ROM, floppy disk, tape, flash 
memory, system memory, hard drive, and data signal embodied in a carrier wave. 

35. A computer system for implementing an execution stack that stores frames 
for functions written in a plurality of programming languages, comprising: 

a processor; 

a memory coupled toAhe processor that stores the execution stack; and 
an computer program operating on the processor that stores a first frame on the 
execution stack for a first function, the first function being written in a first programming 
language; and, in response to the first function calling a second function written in a 
second programming language, stores in local storage at least one pointer to the first frame 
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on the execution stack and stores a second frame/On the execution stack for the second 
function. / 



36. A data structure stored by/a computer readable medium for implementing 
an execution stack, comprising: 

a first frame stored by the c6mputer readable medium on the execution stack, the 
first frame. being for a first function written in a first programming language; 

a second frame storeca by the computer readable medium on the execution stack 
above the first frame, the Second frame being for a second function written in a second 
programming language?; and 

a data block/stored by the computer readable medium on the execution stack above 
the second fram/ the data block including at least one pointer to the first frame on the 
execution stag 

^rT\ The data structure of claimed; wherein the at least one pointer includes a 
stack pointer and frame pointer to the first frame on the execution stack. 

The data structure of claim^g; further comprising a return address stored 
by the computer readable medium on the execution stack between the first frame and the 
second frame, the return address being for the first function. 

J&f. The data structure of claim^S^ further comprising a return address stored 
by the computer readable medium on the execution stack between the second frame and 
the data block, the return address being for the second function. 

^Aft* The data structure of clainuSK wherein the first frame stores data selected 
from the group consisting of state variables, local variables and operand stack. 
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^-4i". The data structure of claim 36f wherein the first programming language is 
the Java programming language. 
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before a second frame for the second function, the data block including at least one pointer 
to a previous frame on the execution stack for a previous function written in the second 
programming language; and / 

a computer readable medium that stores the computer codes. 

13. The computer program product of claimf 12, wherein the computer readable 
medium is selected from the group consisting of CD-ROM, floppy disk, tape, flash 
memory, system memory, hard drive, and data signal/embodied in a carrier wave. 

14. A computer system for implementing an execution stack that stores frames 
for functions written in a plurality of programming) languages, comprising: 

a processor; / 

a memory coupled to the processor that stores the execution stack; and 
a computer program operating on the processor that stores a first frame on the 
execution stack for a first function, the first function being written in a first programming 
language and, in response to the first function/ calling a second function written in a 
second programming language, stores a daWblock on the execution stack before a second 
frame for the second function, the data bloc/k including at least one pointer to a previous 
frame on the execution stack for a previous function written in the second programming 
language. / 

15. In a computer system, a method for implementing an execution stack that 
stores frames for functions written in a plurality of programming languages, the method 
comprising: / 

storing a first frame on the/execution stack for a first function, the first function 
being written in a first programming language; and 

in response to the first function calling a second function written in a second 
programming language, storing in local storage at least one pointer to the first frame on 
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